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摘  要 
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生-荧光光谱测定的方法。维生素 B2 在浓度为 0.01~1.0mg/L、NiA 和 NIC 在浓度




















摘  要 
II 
在浓度为 0.01~1.0mg/L 的范围内呈线性关系。方法的相对标准偏差(RSD)小于






























   Vitamins are a class of organic compounds which are necessary for physiological 
function of the body. Depending on their solubility, vitamins are divided into two 
groups, water-soluble vitamins and fat-soluble vitamins. Vitamins or their precursors 
exist in natural foods, and no kind of natural food contains all the vitamins needed by 
the body. Vitamins do not provide energy for the body, and generally they are not part 
of the body. But they have a very important role in participation of metabolism and 
growth of the human body.  
 
   The human body rarely needs various vitamins each day, usually at the level of 
milligrams or micrograms, but they are absolutely indispensable. They are generally 
not synthesized in the body, or too less produced by the body even does not meet the 
body needs. We must always uptake them by food. If long-term lack of certain 
vitamins, it can lead to various diseases. Vitamins can be widely found in cereals, 
fruits, vegetables, meat, poultry, eggs and other products. So the detection of vitamins 
in food, medicine, nutrition and other fields is of significant. 
 
   This thesis contains four chapters. The first part is a summary of the background 
information on vitamins, including the molecular structure, physical characteristics, 
stability and sources. And the purposes of this study were made at the end of this part. 
 
   The second part of this work is to develop a rapid and accurate procedure to 
measure five water-soluble vitamins with HPLC separation, online photochemical 
derivatization and fluorescence detection after optimization of operating conditions. 
The limits of detection (LOD, 3σ) for developed method were 2µg/L(B2) to 
25µg/L(B12). The relative standard deviations (RSD) of five water-soluble vitamins 

















   The third part of this work is to develop a rapid and accurate procedure to measure 
five fat-soluble vitamins with HPLC separation, online photochemical derivatization 
and fluorescence detection. The limits of detection (LOD, 3σ) of developed method 
were 2µg/L(K1) to 24µg/L(A). The relative standard deviations of five fat-soluble 
vitamins were less than 10%.  
 
   Finally, it is the conclusion of this work and the prospects for further investigation 
of this study. Compared with the traditional ultraviolet spectrometry or fluorescence 
detection methods by adding chemical reagents, developed method in this study is fast, 
accurate, reliable, and has lower detection limits for all vitamins. This study provides 
an environment-friendly tool for vitamins determination in food, medicine, biology 
and chemical industry. 
 
Key Words: Water-soluble vitamins; Fat-soluble vitamins; High performance liquid 




















缩略词 英文 中文 
HPLC High performance liquid chromatography 高效液相色谱法 
FLD Fluorescence detector 荧光检测器 
VB1 Thiamine hydrochloride 硫胺素，维生素 B1 
VB2 Riboflavin 核黄素，维生素 B2 
NiA Nicotinic acid 烟酸 
NIC Nicotinamide 烟酰胺 
VB12 Cyanocobalamin 钴胺素，维生素 B12 
VA Retinol 维生素 A 
VE Tocopherols 生育酚，维生素 E 
VK Phylloquinone，Menaquinone，Menadione 维生素 K1，K2，K3 
LOD Limit of detection 检出限 
LOQ Limit of quantification 定量限 
r Linear correlation coefficient 线性相关系数 
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第一章 绪 论 
 
1.1 维生素概况 








    食物中维生素的含量较少，人体的需要量也不多，但却是绝不可少的物质。
膳食中如缺乏维生素，就会引起人体代谢紊乱，以致发生维生素缺乏症。如缺乏
维生素 A 会出现夜盲症，干眼病和皮肤干燥，缺乏维生素 D 可患佝偻病，缺乏
维生素 B1 可得脚气病，缺乏维生素 B2 可患唇炎，口角炎，舌炎和阴囊炎，缺乏
维生素 B12 可患恶性贫血，缺乏维生素 C 可患坏血病。 
    本研究工作涉及以下维生素的分离及测定方法：水溶性维生素 B1，B2，B12，
烟酸，烟酰胺和脂溶性维生素 K1，K2，K3，A，E。各种维生素的化学结构式见
表 1-1 和表 1-2。 
1.1.1 水溶性维生素 
    水溶性维生素包括 B 族维生素 B1、B2、B6、B12 等以及抗坏血酸维生素 C，
其中 B 族维生素是辅酶的重要组成部分。水溶性维生素的特点是溶于水，不溶
于脂肪，容易从尿中排出体外，且排出效率高，一般不会产生蓄积和毒害作用。 
1.1.1.1 维生素 B1 


























和酵母是其良好来源。每 100g 中，谷类硫胺素含量约 0.20mg，豆类 0.5~0.9mg。
动物性食品中以肝、肾、脑含量较高。干酵母的含量可高达 6~7mg。 
1.1.1.2 维生素 B2 






























第一章  绪 论 
3 
核黄素广泛存在于各类食品中，动物性食品比植物性食品含量高，其中以内
脏的含量更高些。每 100g 中，肝的含量可达 2mg，肾的含量约 1mg，禽蛋的含
量约 0.3mg。植物性食品以豆类的含量较高，约为 0.1~0.3mg，绿叶蔬菜含量约















和酵母，每 100g 含量可达数十毫克。花生含量约 10mg，豆类和全谷每 100g 约
几毫克。动物性食品中以肝脏含量 高，为 10mg 左右。 
1.1.1.4 维生素 B12 




四个氮原子配位的是一个钴原子，因此维生素 B12 也称钴胺素(cyanocobalamin)。 
维生素 B12 的吸收必需正常的胃液分泌。胃液中的两个成分影响维生素 B12
的吸收，一个是胃酸，可帮助将与蛋白质结合的维生素 B12 分解游离出来，一个
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